A 67-year-old woman presented with periumbilical pain. Contrast-enhanced computed tomography findings indicated intussusception of the ascending colon without ischemia or necrosis, and we performed successful colonoscopy to treat the condition. Furthermore, an edematous area caused by anisakis was detected in the ascending colon and the anisakis was removed. The patient noted that she had eaten raw fish one day before the symptoms developed. Although colonic intussusception caused by anisakiasis is extremely rare, colonoscopy should be performed in colonic intussusception patients suspected of having anisakiasis in order to avoid invasive resection.
Introduction
Raw fish is consumed throughout the world; therefore, the risk of anisakiasis from eating raw fish must be kept in mind. Approximately 3,000 individuals suffer from anisakis each year in Japan (1, 2) . However, most of these cases involve gastric anisakiasis, and colonic anisakiasis is extremely rare. Additionally, intussusception of the colon in adults is also rare and is primarily caused by colonic neoplasms (3) . We herein report an extremely rare case of intussusception caused by colonic anisakiasis.
Case Report
A 67-year-old Japanese woman visited an emergency hospital at approximately 5 AM with intermittent periumbilical pain in August 2011. Computed tomography (CT) indicated possible intussusception, and she was transferred to our hospital at 10 AM the same day. Upon arrival, her abdominal pain had already decreased, her abdomen was flat and soft and her bowel sounds were slightly increased. Her WBC count was 9,600/μL, her C-reactive protein (CRP) level was under 0.30 mg/dL and other levels were within normal limits (Table 1) . Abdominal ultrasonography (US) revealed a mass (3 cm in diameter) with a target sign appearance in the right upper abdomen, while abdominal X-ray findings showed no signs of ileus such as intestinal gas or niveau. Contrast-enhanced CT showed intussusception of the transverse colon near the hepatic flexure, with an edematous colonic wall. The colonic lumen on the oral side of the intussusception was filled with stool and had collapsed on the anal side. No leading solid masses were detected. The entire colonic wall was well-enhanced, and there were no signs of ischemia or necrosis ( Fig. 1a, b ).
We performed colonoscopy to reduce the intussusception with air, then successfully repositioned it. The mucosa of the transverse colon near the hepatic flexure was found to be reddened and edematous, although no tumors were detected ( Fig. 1c ). Colonoscopy was performed again for the purpose of further observation the next day and an edematous area was detected in the ascending colon, while a small nematode in-vading the wall of the edematous mass was also found and removed ( Fig. 2a, b ). The removed nematode measured 2 cm in length and showed movement. The pathological diag- nosis was invasion by an anisakis nematode with eosinophilic infiltration in the mucosal and submucosal layers ( Fig. 2c, d) . In a retrospective clinical interview, the patient noted that she had eaten raw pacific saury for lunch one day prior to developing symptoms. Additional findings revealed elevation of the immunoglobulin E (IgE) level (774 IU/mL) and positive results for anti-anisakis antibodies (67.5 UA/ mL). The proportion of eosinophils also increased from 1.6% (110/6,930) to 8.3% (370/4,460) within four days after admission. We concluded that the colonic intussusception was caused by anisakiasis.
Discussion
The frequency of adult intussusception is much lower than that seen in children and comprises 5% of all reported cases (3). Colonic intussusception without ileocecal involvement is seen in 17% of all adult cases (4) and is primarily caused by tumors, approximately 70% of which are malignant neoplasms. Without cecum cases, 70% of colonic intussusception cases occur in the sigmoid colon (5) . Although performing surgical resection is recommended, it is generally avoided in cases of anisakiasis.
Anisakiasis is a parasitic disease caused by larva migrans anisakis that invade the mucosa of the digestive tract and is induced by eating raw fish infected with the parasite anisakis. The intermediate hosts of anisakis are salmon, mackerel, horse mackerel, squid, cod, sardines and pacific saury.
In this case, the patient had eaten raw pacific saury. The first report of anisakiasis was described by van Thiel in 1960 (6) . Most cases occur in the stomach and intestines, while colonic anisakiasis is extremely rare, with a reported incidence ranging from 0.1% to 0.9% (7) . Fifty percent of all cases of colonic anisakiasis occur in the ascending colon (8) .
Adult colonic intussusception caused by anisakiasis is extremely rare, with four Japanese cases reported, including the present case ( Table 2) (8) (9) (10) . In each of these cases, the consumption of raw fish within two days before the onset of symptoms was confirmed. The location of intussusception was the ascending colon in two cases (the transverse colon in one case and the sigmoid colon in one case) and the right hemicolon in three cases. As for treatment, one patient underwent resection, two patients underwent barium enemas and the present patient underwent colonoscopy. The reason for performing resection in the previous case was the difficulty of reducing the intussusception with a barium enema. The use of colonoscopy in the other cases was not documented. In a case of intestinal intussusception caused by anisakiasis, Miura et al. attempted to perform colonoscopy, hoping to achieve both the differential diagnosis of intussusception and resolution. In that case, colonoscopy was not able to reduce the intussusception; however, it indicated that the leading top of invagination was edematous and no tumors were discernible (11) . Colonoscopy is useful not only for treatment, but also for making a diagnosis in intussus- US and CT are very useful for the diagnosis of intussusception. However, it is very difficult to diagnose intussusception using imaging modalities when the condition is caused by anisakiasis. Therefore, conducting a clinical interview, including queries regarding raw fish consumption, is important. Eosinophilia is caused by parasitic diseases, although this was not observed in the past cases, with the exception of one patient who exhibited onset of symptoms one day after fish intake ( Table 2 ). In our case, the proportion of eosinophils increased from 1.6% to 8.3% within four days after admission. It has also been reported that the levels of anti-anisakis IgE antibodies are increased in the sera of patients with acute gastric anisakiasis within one to three days after the onset of symptoms and reach a maximum level within three to five weeks (12) . In addition to asking the affected patient detailed questions about eating raw fish, observing the clinical courses of the levels of anti-anisakis IgE antibodies and eosinophils is also important in colonic intussusception patients without colon tumors.
Colonoscopy may be used to diagnose the cause and reduce the size of intussusceptions. In intussusception cases caused by anisakis, which can be diagnosed and treated using endoscopies, performing invasive resection can be avoided. Colonoscopies should be performed in colonic intussusception patients without obvious necrosis on imaging modalities, especially in cases of suspected anisakiasis.
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